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Abstract of JP807791 6 

PURPOSE: To provide a cold cathode electron 
source element which can be driven in low 
voltage and by which a high emission current 
is stably obtained and which is excellent in 
workability of a cold cathode and by which the 
large area of the element is realized by 
forming the cold cathode as specific 
constitution in the cold cathode electron 
source element having the cold cathode on a 
board. 

CONSTITUTION: In a cold cathode electron 
source element having a cold cathode 10 on a 
board 1. the cold cathode 10 is composed of a 
cold cathode base material 4 and conductive 
particles 8 which are dispersively contained in 
this cold cathode base material 4 and are 
formed of conductive materials having a 
particle diameter smaller than the thickness of 
the cold cathode 10 and whose work function 
is lower than work function of the cold cathode 
base material 4, and these particles 8 are 
dispersed in a substantially mutually separated 
condition, and these particles 8 are also 
exposed to a surface of the cold cathode 10. 
Preferably, an average particle diameter found 
from X-ray diffraction of these particles 8 is set 
in 0.05 to 50nm, and they are contained by 1 
to 50 volume % in the cold cathode base 
material. 
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'b, Hf, Ta, W^rf t<7?il'g-fr ; L a Be i:Mo, 
TaBtZ r<^iffl'g-*<?5J:-5«CLa, Ce, Pr, G 

d, Ti, T zm<o^±m±m-^mu^mo:i^'yimt 

Cr, Ni, Cu, Al, Ti, Zr, Nb, Hf, T 30 
a, W^rftOffl-g-^ ; ^***)2.o 'SriJ, EllOlCiJtt 

i>v- ymmm 1 4 bii, mo^Bmtmmizs i 02 
m-cm&-ttnsx -tcom^iio. 1-2. ommm 

[0 0 4 9] '>iic, m 1 0 <^itP4«l«T-2lS«^<^§?iS:(^ 
10 0 5 0] 01 2 •9 *fe^g2 

*fflv»r, f^iss«#4 ^m^i-^7tm<omm3 a 
[0 0 5 1 ] ::ifih(D^:s.ymm^'^i^irz,\z\t^ m^L 

\fm 1 7 ic^^ixs J: -9 (I, N i ^O^pgS*tt*t*4^T- 
«s£$^X7t:?-r-y M StT i C^W2»mtt^S^*t 
*^*)*VMi-eoi8BS;7C*T-fl|^:git;t^'-r-;' h 1 6 ?r 

h 1 5, 1 6 iciji£if ttsm 1 mm\,zf^km.m2im so 
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[0 0 5 2] ?&PSffi»*t4 im^-ri>^»(r>wm 3 as- 

G 1 i: i: t ic, mti^'m^<r>KZ^^ifyi. G 2 
^G 2 «r«AtT;^/<-;'^"; ^^^S-fi'-? J: I) ^^b^bK 

^ o 

[0 0 5 31 iOJ: d IC, ^^\Z^^^-y 9 U V^'fcSlS 
finix.lfv^ 1 8 0^W4-ft!J(«li--5i t(Cj;oTfi' 

IC, ««11i!l»c<)->iry^'-*^»t, **fn]1-*^'-y5' 

[0 0 5 4] »«iaffil± 1 0 0-4 0 0"Cgft, S^Ili 
0. 1-2. OPaflflE, #ffl^>!r;^cD»£ai4^^f 2 0 
-1 0 OsccmflSi: L, SlSi4«'-X ^r^Ai" t ^ lit^ 
#0 1 -2 0%gSi:1-<xlf J:v»o 

[0 0 5 5] t/^, l^agl 7WRF-'<'7-ia0. 3~ 
3. OkWflSti-nifJ: <, N i ^<0?iS3 a fr^fiSii- 

s 7i:J6<^ y ^^^iS-^Td t r J - Kfflo*- 

^-^-'SrlT^ t § tcii, •JZ'giri&i:, S^fflOtcSOOVg 

[0 0 5 6] ^h\Z. i^'mm&^A(r>i^Pt(r):h.-%:9-v 

lc^f-9ii:<)Ti^.otnix.li'TiC-Ti<OJ:-9 
-iirOi: 12 1 8 J: -9 tc, T i 

m^Un(D9-Vy h 2 1 lcif£^i±»«l «:mfiL;^^E 

[0 0 5 7] T i 3 a Sr3gfiEi-«>/ci60J^>''f :x 

9 >9'i:^V tbt,z{i^ A T^(0?^iS^if:?(G 1 <o;h- 
^^AL, 8 0«E£fi!Efl-ro^Jl 3 b ^3&J3t 

•t^>/ci<)<0g:it>1±^>'<v 9 'J >^^=Sr^T-9 i: §tcJ4, A r 
^O/FrSS*-;^ G 1 t^<k7K«^«SiDtt**;^ G 2 t S: 
^Ai-nifiv^o -?-0:B.#:6«?^#J4, ±IEi:IS|«-c* 

i-*jt*i>»r, 01 8 transit* i -9 tc, #H^*';^<o*!j 

?^B#tC^'-r-> h2 Hlt««l ffl!IOM:^UISJt?t^*t 
-r^Ov-vv 2 5iiXlf2 6i:mmti>^ti)mt 



(8) 



^^mW- 8 — 7 7 9 1 6 
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[0 0 5 8] miw.^^ 4 (Dm^m»(o^m 3 anm^ 

it. l-lOOnmaS, J: L< li 1 0-4 OnmS 

[0 0 5 91 «mi4tKlii=-8<73^fi£^5^<05ig3 bO/¥ lO 
^l±, 0. 5nm~5 Oniii (5A ~500A) , 5fiL< 
li 1 run- 1 Onm (1 OA - 1 0 OA ) tl-^i 

^ 8<7)5•tfe^±^c®i^y'ci^»®l om^hixio ZfiKti 
}f<:&*t, T i C^f^SSSCK^J^t^t-SifS^BO 

«3 JJjl ^iK«it 4- L T V» 0-e?&K®ffl5!|#:g <Da^ 
:y -^^ > :}^iDl Ji -C 2) o 

[0 0 6 0] S /c. )SS 3 b 1 5f 1 3 a t <DW. ^ <Oit 
li, 5f® 3 b/^g3 a**l/9 9-l/2fI«, 
L< li 1/5 0- 1 /3-C**C t;6*5fS Lv^o 
«il^«±, 5 - 3 0®^iat•ri^l^J: < . :gTJUi 

[0 0 6 1 ] ^rn^oT i c#o»ii 3 b {trnw-tm^^ 

^m^e Tim^-t * v> i9) -B^ISb^b Oi^c^T- ^) * o o r 

[0 0 6 2] i^V>i^^i^^itX ij, ^b^b1±0^ 

»^«mi4tSaT-8 0SISSfiS;fl'W5iS3 bS-W-Sd t <j 

^tt(St*i^^8o5'ti1i**i&i±i-'&o gAii!ia:trS^^^'^^ 
^ 3 (SifMTEMtS^JCimf, ID 1 3 -5 

tc, N i m<omsmmu4'pizT i c^o^^t^^a^ 

tirtKOT i C^O{Sie^l4MfE«i@SEHW^B^B-C-*)-5, 
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[0 0 6 3] ifOi d I^L-Ci^lt®ffl2»#^3 ?r?gfi£L 
-2.0 

[0 0 6 4] ST, N i ^<0}tPtg«*t4 tT i Cm<0 
«mtttSH£?-8 t;4-c>ffifiS;;&ir-S.?&Ptffiffl«#;^3<0± 

>^-C, ?^Ptg2i^«3«rJ^Ptffil OtcJDXL, ^h\z 

JSrv^o iOIStci:n3-Ct:§/jflfji;4*gll 4 ic^^n 
^ris, it^®^#^^3 «r?&»ffil 0 IcSpX-f-S U 

^^>j:.y^>ir (RIE) ^(OV^^ JLy^^iTiZX 

[0065] ^hizmi 5 iizB ^tii,xdiz. -kmizm 

M^-C^ML, |B|B#(CS i O2 ^Or- hr^m 1 4 b 

[0 0 6 6] r WJ^-g-US^;?. b 5 0jitC«;i^S«S i O 
2 mommmi 4 aiJ J:U^il^rC r^<or- h^ffii: 

02^<0^mmi 4 aiSiZ/TFM^fcK? a S-U-v';^ h 5 

[0 0 6 7] :^^m<oi^mn^w.m=^imi diiZTTi^ 

^^•^)ffi^i^:•r'£>-^:**T&^>o Ell 9tc^$tL*?&^S 

m.=FMm^it> mi oi,z^^iiz,i><r>i:. ^mmi o*« 
?fi^^^^i-^ii:*<ii:s*6^tt««i ICSES $n-c 

V » * 5- 1 1 1^ l°l O ^ fig O O -C * ^. o 
[0 0 6 81 £).±cO?&P^®m?-lf.^?-l4v>*>k9)*«MJ^ 

>^ (OiE.ffl >6*JtlJ fit)ffi=^ -fe fusa-c § 4 o 
[0 0 6 9] 112 0 iZTr^^tizi^mmm.^Mm'f-a^m 

tv»-9 > U hd^^-So Cloa?-l±, 112 1 -02 SCO 
XSirtJ|oTf'^^$ti.;&o S-f, 1112 1 Ic^^tt&J: -7 
tc. *-7;^^«l±tCi5 >'^'fflBSS^g3 2=&itfllL7t 

/<^'->(ciDXi-'&o '>:ic|l2 2 iz^^ix&Xo iz. 

5 i^mm^i&m a 2 ossu, =g^^;^'^-^^-g 3 6?: 



(9) 



li^mW- 8 -7 7 9 1 6 
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^IffliSfr-^ 3 3 'p(D'<^mm&*t 3 3a li|SB^Bl4<0li Ltz 
JtP:g®S*t3 4 tc^-fkL. 2fmi4Sifi^-3 8i!)^i^mm& 
#3 4U^3'tkL/^i^PtSffl^f#^ 4 035^3B^$n-&i t 

10 0 7 01 -e<7>^, 13 2 4 tc^^tl* J: -5 tCBlf^tO^ 
^fIJSo?^P4ffiffi«#e 4 0«BIC, R^<OVv;^ 

L> 112 4 tc^$*lSmjg^?g^-r-2>o 1112 5 

{w^Sti-i J: -7 4 biJiUfy- h« 

1 4 b trai:#*l-OiKi3j:t;f-}''- h^@7 b 
<0KS-iOM*-C^ffi»-5£]^-f--&o iCT-Uv;^ h 3 5 20 

4 a, 7 a Sr8fe±-f i tUC J: ij H 2 0 

vnm^ 7 bHivy- vjimm 1 4 b «r7* 

10 0 7 2] :*:|S?9<0}^|*@m^i®^^O®fflM«r!a2 30 
Tizmtc 112 7tcii> *&^ti^«l±tc}t^Sl 0 t 
■J'- Vf&mm 1 4 b Sr^LT-y- h^ffi7 b i: i^-t^ 

i^^li 1 0 r- h ^® 7 b t tciiEE t epin-r 4 i 

10 0 7 3] 

tJfo-CftSLTto Ei2 tc^^tiS J; ^ tc> :<r7;^ 

S!!0*feft14S^l (1. ImmiP) <^S®IZ, ;^7^v:?'J 
ViJ^ai-fflv^-CS i 02 2 5: ] /ym Oj?$tCl6; so 



IB 

113 J: -5 ^mi4!a&?-8 t LT<OT i C 

?rU$SrO. 3 (csKlKLJtPtSIl 0 t LTto 

10 0 7 4 ] RjZ'ii^ t>-:n'-T'< ^i^'ii. s^Rias 
4 0 ot;, mm'Mt ltn i - 5 o%t i -g-^s-^^-e 

-^imL. Cmt LrC2 U2 if 0. 1 lPa-C3l 
AL, >f ^>-fki-*3ti6<07'n-rS»Kli2A . 
-'N-J^r^O-'^W T;^mEEIi 2kVt L;to 
[0 0 7 5] J*:tC, 04 K^^fli X^iz^ i^iiffil 0 

?r^f oTlE?gL, ^fe^S 2 S-BHF(CJ: I) -^-x 

5Ji-f-OSSfi^*L^r:5^o7to ill 5 U^^S*!-* 

ii6tc^-rj:-9u, i^->-;^h5. crmeimmm 
iizx^xm^Lfzo 

[0 0 7 6] z.<r>j:^i,zLx. mKo^m^m.'^mm'f- 
in^zo i^mmi 0 ty- }-n.mt<om.mdtmo. 7 

fzm bLfzo ttz. nmm.\zi3\^i,T i cs?-o¥*&ja 

SaXRDOTiC (2 0 0) ffikf-:?'*^?) 5ninSffi, 

^Co S7t> T i CS^-ON i -7 h 'J ^>';^U^^■t*SIJ'g■ 
li2 bi^m%^m.x^K>fzo ttis. T i cottVKiiaii 

3. 5 3eV, H \<r>^m^^\iA. 5 OeVT***, 
[0 0 7 7] c:o?&^S^^=-il«?-tcov>-c, ll^ftm 
Ofcii><0fgIi)mff'tS'<7ti:i^). -J*- h^ff 2 OV # 

ov Wi5L*'t:='^^Wimtmm^ix. WLmm.m.^m*2 o 

-4 0%ajKT-*o7tO»c3k*L, :*:rtJ*!RFl4(0a:#*«*^ 
[0 0 7 8] itLli> tt*r*9&74*fi < , 

•V h U ;^ r- * * ?^Bfc®^*t 4 IC** L T^tfc-^* $ 

[0 0 7 9] mn.'&mi^B^^\Mt^m\z'Si 
[0 0 8 0] ^ oig, ^^iftiae^ 8 <^s@**/>? < ^ 



(10) 



H^m^ 8-7 7 9 1 6 
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10 0 8 1 ] nmm 2 

mtf^i^ I tmmiz&^±^-s i 02 mir^mLfzWi. m 

8 iZ7r^^fii>:^^'''y f yi^'mnm^^x. N i 'PizT 

i cn^irmm^m^-^^zmm (o. SA-m J?) 

:x.^^y9V >ifm<-zi. *)M&Lfzo m^:^^<-y^V 
li. B iWiOf'-yy h (J? $ 3 mm. E@ 8 > f-) 1 
1 i 7"! 2 *«fiLTlTo/Co T i ■J^ v 1 
OmmXl OminX 1 inm«7?:*:i ^OlbOS' 4'(i^V»/Co 
gl±0 . 5 Pax ^H^JlJ^f-UV*";^ (3 seem) +T;l' 
nyiST. (4 7 seem) i: miil 3 WRF^'fV-Ji 1 

-2 0 0V 7;^^ffi5-en3JDL7to 
[0 0 8 2] 

^zi.^m&X^^ ?P>U, S i 02 SrBHFJ^-;'-?- V^^iS 
itAW<0^^-cr- hmSfflOC rR«-0. 3//m<75/P 

^*L?^^«ll£^^ilf.^^*#?t (01) o J^^Sl Ot 
mMtOffiBUiHit^l t |Bl»i:L;to i^Ptffil- 

i3tt-6Ti Cti?-<^¥i^*iSliXRD<7)*g*:i>^ 1 nmg 
TEM¥X3&^f><^— ^fcJB^<^T*5e@l4 1 nmfllS-C 

*o;to T i ce^ON i^hUv'^'J^lcJ^-r^, 

10 0 8 3] C:«0<^^@I^^Jlg«^l^-='V'T, ^Jfelflll 

coi^-g-. r- hmJES OV W^i3-h^'i-1t.^±mm.^ 
n, ftmSSE^iti:6*2 0-4 0%?IST-*o7l:OJ*L, 
±IE<^JtK@m^jJI*^<^^'^- >«BE4 OV #i5 

[0 0 8 4] CinJi. tt»gaS{C)5*fi<, tR«*'^^l-J: 

•;'^';^T'**?^ItS»=N-4 tcjt^LT^tfc-^^^-*, Ji- 

<k $ nx $S JS its If 14 ^ ^# & - t ^ t <0 1 
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[0 0 8 5] ^riJ, ±fE<75^^Jci3V»T, T i •^•;'-7*<0 
7 -b ^ =£r ffl v> T |S1«|U*^ «r j^Sa L 

[0 0 8 6] a 

(112) o 'k\z. 0 8 O^v^v' ^"J v^^^aSrfflvs 0 
9 J: T IC. ti i -T i -Cm'^^B^.^^WW. 

(T i cit-&*i-*^fB^BgN i ^-k^nm (D^mmm 

h (JP# 3nuD, ii:S8 >f^) 1 1±HT i^-^n 2 

4- «SLTfi=^/«:o T i ■^:?7'1 2 14, 1 OmmX 

1 OmmX 1 mmWtcOir 5 Q-ISfflvif-o ft^RiSSliSiS 
(2 0'C?ia) tt, ff:tllPa, #ffl$H4A r :<f;?-t C 

20 2 H2*';^4--5-tL-miilS4 5sccm, 5sccmT^A-f4 
tOiiL, ^iSl 3<0RF-'<7-l±lkWi: L^Jo 
[0 0 8 7] 5SV»T, BjfEi^lS®^«^^»Jl'Oi^.«ia 

5- tTo/jo -O:©-^, ffitrEiD^t-^-SrfflV'T 5 0 0 
"C, ^^'4'»C-C2B#rB^«^L;to ^O^, Hiatal 

[0 0 8 8] ±feici3v»-c, i^mmmm^m 9 (on-Mm. 

m^jc^Stt-SXR D (CuKff A = 1.5418, 7 
-f;w^ I'^y^'O^-i'— ) <Di^mi:m2 8 tc^-t, 0 

2 8<iC»JS^*-ibWb:6^'S:i-7t^, ^^aSltl, -f**?*,?^ 
30 ^®ffi2l#:Ji<OfiE^f*tC*JV^r(4 4 0* #i5tC^^B^B»«: 

^-f />n-*t;^^tL^)o 2 5* #i£<^-'Nn-|J. *«<0 

J±, T i CiJil^N i nX^m^y^-i^f^hiXfZo ^ 
^*^t4!Si!&T-8 t L-C<OT i Cili?-*«?&^S^#:4 T 

[0 0 8 9] ±IEcO*^tC:fcJt-?>?^ltffil 0 tY- Vm. 

40 :fcltST i Ce^<7)¥i*)*iiS«4XRD(OjS:^d''lb 3nmg 

o^^o t fwT i CJKd^cON i -7 h 'J ^';^^c5^^1-&t!l-g■ 
l4 2 5#:a%-C*o/Co 

[0 0 9 0] i«o<t»«im^jif.«^-j-rpv'T, %mm i 
oJ^-&x hmff 8 OV #a34»'bi£^-ftai*»5ies 

tl, ikaimBit^at);4*2 0-4 0%-C*c/c<D(CJ*L, _h 
IE<0f^P4«g1£^jl?.*?-Oi®-g-, y- hSE3 OV #i5;{i- 



(11) 



li^mW- 8-7 7 9 1 6 
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i^sffi icj^^T- § ;t i t n J: 1) > ems ^ i;^- 

10 0 9 1 1 llifet^4 

mi 0 «c^^ni?^PsSi;^-i^.s^s-ia 1 i -si 5(o 

^"J >^^S«-fflv»TS i 02 <^^feiSil 2 Sr 2 0 0 20 

iiJ:»JiSr^J^^ffifflj»#:S3 SrJSE^LJt (0 1 2 ) » i 
<0N i /T i CXa««^>'<-;' i' ') >^t'l±, 11 1 7 IC 
J: -5 N i f-Vy h 1 5 tT i ^-yy h 
'l 6iSrfflv», T;1'^>'»w J: *N i ^<0:^>'<5' ^ 'J 
T;V'=c>i: C2 H2 tcJ:*T i OSl&tS^^^'^-;' 

10 0 9 2] N i P<^J®-&, h 1 5<iJP? Sm 30 

m, iSSS >^9*6S9 9. 9%JU±<0N i 
Lx *«iaK2 5 or, ff:^J 0. 5Pa, A r :<f^vj!tfi5 
Osccm. ^jg 1 4 C9R F>'<7-»± 1 kW, Ty-KtJSr^^ 
7 > Kt-SJlfe<D^fr-C, 1 ^a/c 0 3 Onmi^ff # tclta 
LtZo 

[0 0 9 3] ttzT i Cm<om^> b 1 6 l±)* 

?3mm, ESS'f >^OMK9 9. 9%Jil±OT i &1s6 
ffl L, ««iSJK 3 0 0 "C, 0 . 5 Pa. A r if 7. i£4 
4 7 seem, T -fe > > SES: 3 seem, 7 0RF 

y-N-y-lkW, ^^g«IJU-2 0 OV 0/'?-l'T;^mJE4'eniD 40 

[0 0 9 4 ] *:i3, N i KtT i ClKOJRSOfWIi, 
^i4)-f-^x-rix<^ 1 /^m ?ISO#^mS:N i /T i C^SE 
JttffliiON i MiJii/T i CK^-^K-f^. t § i isi 

-f-«D^MJ2S*»^ 30nm(Ni) t5nm(TiC) 

t c i ^ 1^ p# ^ # ffi L T n lE-' o b£ K ^ 1 1- -s. - 1 

UJ:iJ=iTo/Co fl^lE^f't^JC J: »J N i , T i C i'ttim 
1 Om-f^^Klzm^LX. m3 iz^^tl^li i XT i 

c^s.mmm(omMmmmwm3 i-^^m^^s 5 om) so 
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[0 0 9 5] N i XT i c^js:mmmff)i^mmmmi^m 
3 «:?f^^L/c?^ic, i^mmmmwm3i:mmtii'i>izm 

v^T5 0 0"C<O^i!iaiaST-, 2 ^FfltSi^i"* tlc J: o 

/Co 

[0 0 9 6] ^fctc, N i <Di^mmm&U4 tCT i C© 

3 =&}^P4ei 0 JCiDiL, $C,tCiffe^^2 ^BHFi-? 
^ > :?"f8[(c J: O -^^ X •;' h J- V L Tto i # v* 

•Cr-iTt^^i'lI 1 4tc^-ro ^LT, SI 5»c^S*t 
^ i T IC, :^MICJJ? 5 0 OnmOS i O2 Mi:, "J^- ^ 
SffifflOJS? 3 0 OnmOCr K4-^«T*IC J: 0 i<^J9I^ 
T-^KL, S i O2 IKi 0 ^J-6r- h?fe«^Ji 1 4 b 
C rJSJ: IJ hm@7 b Sr^fiSLJto iOJ^-^U 

->*J^ h 5 0Jilcl±7Fll*cS i O2 IKl 4 iy^Si: 
C rl^7 a*«#^E-r^>0-C, iO^fctC, yf^iiSiOz 
Ml 4 a*J:yqF5'SrC rM7 &i\^'J7, Y 5 3J-<b'J7 

in^\.fzo m \ &\z±.%^<or%mm.'^^mm^r\^-(<o 
[0 0 9 7] ±i5tci3v>r, (rst^atsitr) tift^t 

i9)-S>0^fBT i C<7)t>c®-C*>4i: t;&*fei»-3/:o iixlc 
jt+L, ^i!!:Sm»ci3V^T»i, N i 0?&PtS«*j- 4 "ftCT 

5 xmnM^m ^B-Ci>ofZo 

[0 0 9 8] i<Oi •? '5:|gB^14WlS)±l4, XRDOiS* 
^b^hi^mmx-^fZo ttz. XRDOfem*^«b**JtT i 
Cigie^<73S@l4 5niDgS-C*o/:o iffiO^^-Histt 
^itffiSl 0 ir- hSSi:<O!iJ5tdl40. 4,iiiitL 
/To ^ TtT i CST-ON i h >J V ^;«.IC**-r2)tiJ-&(4 
*«Jl 5#a%T-*o/Co 

[0 0 9 9] -0}^P:g®l;^i®*^tcov^T, !ltt£?rlS 

%JiJ.Tr-*)o/:o ttz. 1 0 0 0 0-?--;'7'^7t*) 4 0mA 

8 OV iftmmB!'t^®**2 
0-4 o%T-*o7to f /c, ttfjfLss^fcStffimmii 1 

000 0^-;'y^/clJ 1 OmAfiSf *<j/Co 
[0 10 0] Ciili, ttVrsaiSji^iB: < , ^Mif^^izX 



(12) 



!1#BS^ 8 — 7 7 9 1 6 
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i:M^-C^&o icoES, «S14(Sl*S^8 0SS**/h? 

I 0 1 0 1 ] HM^^ 5 

OJ: 9 lcL7t-9- V7';vNo. K No. 2i:ifmLfZc t 
■f, -9->'7';VNo. 1 -C»i, N i IK (2 OnmJJ) t T i C 

•i^ifetHI4 tisi»i: LTto 
[0 10 2] ■9->':/;vNo. 2Tli. N i K (2 0 

mm) t T i CiK ( SnmJP) i: S- ^ WMT-^ 1 O^f-^ 

!S:s»SL;to ^<o:®-g•^ HI 7 ic^^ns;^ ^"J 

y< y 9 U >^^^ft^li|liS«^4 LTto 
10 1 0 3] ±15-9- > 7';VNo. 1, No. 2lc-QV»-r<DX 30 
R D OJS^S-li 2 9 IC^-fo 

10 10 4] 1212 ^(O^^t-^h. -'A'y^-y9-^^(r> 
y<^^v 9 >^^gSiSrffiV'»rj5£]^-r*:^**T i C, N i 

^'y ^ -J 9 -■^^m.-t ^-Hifi. *«1 tcJif-rs^^B^B»C 
^ CO iSH it t*;ei*3fp$U $ it 3t J6 i: # c> it * o 

10 10 5] %mn 6 

«i t<75Ktcs i 02<o^6^e^•:^^^E^■*^:v»^)<oi: l 
fzo t^mm^^^M 3 li^ n 1 7 >; 

>^'IISSrfflV», f-f ^'5;^*^ (ffiD°oife Corning # 7 
059 : p-->9-nm: 0. 7iiimiP) ±»cl:SN i JK=Sr 
?g^L, gIbJCT i Ci^tN i KtSr^ESlcaJl-f -Si 
t io-CB^L/Co «SISI±N i 1^. T i C 

1 0 ^ t ^ * J: -5 L, N i JK<^MIpli 2 0 nm. T 
i CJI<OMWli 5nmi t/w, /c/iL, ;^ ;J"; > 
(i> 01 7 l,Zid\.^X^mi MiZii'y^ y 9 - iWiMLfc 
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K3 0 CC, 0. 5Pa^ A r its 4 6 scan, T 
■b^U>'**;^i;tl:4sccni, ^2®1 7 O R F>'<'7 - 1 kWt 

[0 10 6] z<ox^izLxi^mmmmi^m3 (^i^m 

2 7 Ohm) «r?^^L/c^, l^Pt®ffi«<i^Ji 5r*«i: i: 

izm^mLfzo ^Mma. m^'p^zris.mu^,^-9- 
im^^xBo o'c-ctTV», z<DTELm^z 1 ^r^is^^LTto 
10 10 7] -e<7^?*, mmm4 tmmi:zLx. ^mm"^ 

m^^fzo 

[0 10 8] ttz. figi^m mf&mm) tmi&mmzis 

»t&TEM^K=Sr!13 0 (^j^^) . 1113 1 {^MW. 

2»#^3 tlB^^^MCTN i (4 0nm)/TiC (5nm) 
/N i (4 0nm) (Omm^ (^<*:JPiKj 8 5 nm) SrJgfiKU 
y.: T E M tlS^B -9- > T^-'l' f> # ;t 4 C5 T * ^> c 
[0 1 0 9] itL'b<0|il7j»c>^f>;4>4 J; -5 tc, |Siii!iatlr 

T i c:6*6<¥oTv»io T i cim^ntmm^Bi)m 

ft-rs t.ll*?n2.o T i C<^)SB^B«:feJ:r/«■ 

tfe^45!l'?R^ifi«)tC|6]±L, mMm^(o^mmmmi$^m 3 
it. Ell 3t-^i-J:-5*ffijSU^'fbLfwt<Oi:#x.t>n 

[ 0 1 1 0 ] s fc, El 3 2 izi^m^mmwm 3 n^Mm 
iii^oxRDo*§*s-3^-to iiii »), m^ataicio 

i!;SB^Btt:6*(pJ±-r4ii3a*^$n4o 

[0111] ±m<om^izinfii^mmi otr- yw. 

a, T EM^K:&>Cj-'A?S!:?-<O^J4je={U4 Snrnflffi-C*) 
o/Co tfzT i Cii=f-(Oii i-^V') y9:^izfii-z,^^ 

[0 1 12] ±tz<o^mmm.mmm'Fiz^^^x<!^\iim 
^fzc ism^ms sisaz/ms 4 izm-to 113 3 y 
-hmffi (vg) tiscmmss Ue) t<Dm^i^-t9-7y 

fz. 11 3 4 14 7 T 9 - • >' Ji' K''^ A (Fowler-Nordhe 

id) ya-^b (F-Nyo h) r-ab-&o 
[0 113] ^mmonmmmmm 
^^14, 4v ^Ttfior- >mffi-cii^-scai*^5fK$it, 

1 0 1 1 4 1 mi^n 7 

mmM6<Di^m^'^'^Mm^izii\^^x. i^mmi om& 
(otzi^oi^mmmmt^m 3i:T imtT i cmt<r>^:s. 



03) 



!imW-8-7 7 9 1 6 



23 

c) i:^mLtz:^''<y >; > i^'mM-i m^^r^mLfzo 

$hl,zZ<0±iZT i CIK (5nml?) ^r^^fiSL, 
^iitnie t|ffl»»::L/^o T i K<0^£JR*#«i, ^MCT6 
ON i ]Ki:ijSSCx T i CM<0^K^f+li^Jfe^6 tRlfll 

Jl2 7 0nni) i:J^lS.Lfz^. ^mW^^m 3 t:mmt t 

fzo "tn^s %^m& tmmzLx. ^mm%w.mm=f- 

:e->iy -J^vr (RIE) im^^fz^ iOt^OR 
I E^f!Hiffi:tJl 5 Pa, CF4 aim 4 Osccm. O2 cEfi 
1 Osccm, RF/-«y- 5 0 OW , ^^gSffi 3 0 "C t L 

10 1 1 6] ±IEl^i3V»T, ^1^^ i.n-M'mM) t^M 

EMSI^i3iy'XRDjB!)^«:^fofco i<^$S^t±, ^ifi 
t?!l6 i:iHl;f$OM(634-^L, l^^atcJ: T i CO^tJc 

Ma^<^<^»«i^*'*® 3 li, l2113lc^S*t'i)J:9'fc 

' [0 1 1 71 ±fe<D^^-(Ci5lt*Jtffiffil 0 tr- 

iTi C*i^02F:Kj|iSlix XRD<Ojg*;i»t> 5nmg 

o/Co STtT i CtS^OT i -7 h U -7 iJ'^ irJ-fl-^fS-g- 
liJij 2 0 fc-c? Tto *i3, T i Ott»§§3a:<i 3 . 
9 5eV-C*io 

[0 1181 ±IECDJ^PtSmiSfflS?-f--^''^T|li&t^6 
i: |H);»tc#ttSrP^'t i: w HMCT 6 t |W|«<^^»* 

I 0 1 1 9 1 HJife^ 8 
(Dtz>^<Oi^m^m^i^^ 3 f-MoJStT i CKtOXH 

1 9#ra) «rW7to ?&Ptffi^2»<f^ 3 i±, HJ&tHier-ffl 

*)liZMoi'-Vy h (Mo<OHm.9 9. 9 %&.±. 

L/wo ^zcom't. »«UCiIJgMoM (2 0niiilp) Srjg 
JlEL. ^hiZZO±iZT i cm (5nml¥) ^M^L. » 
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/I2 7 onm) iM^Ltz^k. mMmmwm 3 ^Sra«t t 

tzo ^(D'^. mmm tmm\zLx. m^mmmm^ 
'tnfzo 

10 1 2 ii ±i£ui3v^T, mm^ mMmm) t»M 
mmzmi^mMmmmwmsiz^y^^x. ^fi-^n. t 

10 isim^<oi^mmmmi^m 3 14, 013 u^-r j: 7 ^^isis 
to 1 2 21 ±ti<om^izi3ni>i^mmi 0 tv- 

-6T i C^^O^*iliSgl4, XRD<Ojjm*»C> Bnmg 

o/^o */wT i CU^<OMo-7 Y 'J y ^'X•c^^-rSf!|-g■ 
l4^■J2 0#H%-Cab-3y::o JfiriJ, MoCitt»B3ISl4 4. 
3eV-C*ao 

[0 12 31 ±ie<0?^^ffiffia?.ffi*^Uov»-C^i6tRI6 

[01241 9 

112 0 l,z^^tLi>^mM^=f-My^^i:^2 1 -112 5 <0 
XSlcfieoT-ftSSLTto t-fx 2 1 H^^n* J: -5 tc, 
if SI. lim<0:ff9^^^<0±iZJL~. y i'm^Wi^3 2 
t LT<OA 1 K*, ;^>''<-;'^'; >^^feUTO. 3/iiiiO 

J: "3 m^(0^m^^^ - > tClJDX L tzo 
[0 12 51 'Xizrn 2 2 l,Z7^^tLi> X^iZ^ :x.i y^m 

30 m^ms 2<r>m'm^z, :^^--^j§3 eisiiVf^m^mm' 

^m3 3 tLX. Mo (JlS200nm) iJitTNi/T 

3 6iixiri^mmmmi^^3 3<ommiz\imi sizm^ 

mmL. Mo, N i , T an^9~yy himflLxm 
-M^mUf^X^mffJlzm^LtZo Mo, Nis TaO 
V t tXli\>^-rfii>nBt9 9. 9%iy.±, JP 
?3iiim, mM8 ^ >'f-<Oi)<Oi:iS.mLfz„ 
[ 0 1 2 6 1 M o <0fiS;K^ftl4»«jaE 3 0 0 1C, A r 
40 5!7';^iirLa:5 Osccms E^O. 5Pa, ^if. 1 7e5RF>'<7 

- ikwt L, TV - vmii^yy Kic«^-f -S, twt U 

fCo SfcN i /T a C]^OJ^-&, IIM«?8 6 i: |5H$co3!:5 
mmmzX N i 1^ (2 OnmH:) tTaCm {5m 

m) ts-ioMT, ^'i' 1 imisxvi om^s.izmm 

[0 12 71 iOJ:dlcLTitPt®ffl^<^^3 3 (^fl: 
Jf 2 7 Onm) irM^Lfz^. <tPt®ffi«^® Sr««i i: 
<>t:Si$jLaLfwo ^feiaSI4, M^'Pizxi&tK1]\imy^-9 
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^'wo ±tmMmi-^K)i^mmmM^m'p<oT a cam 2 

10 12 8] ±tEici3v»T> ^m^k m^mm) tm^ 
mm-iii^ &i^Bm.^^^m 3 3^x1/4 oicov^t-?- 

[0 12 9] -t (O^km 2 4 izm^ XT l,ZF;j^(Dm^ 

m^<o'<%mumm^m 4 osmtc, esi (opiM<o 

fzo 'XliZ. CF4 +O2 J: * K7-^i 

[0 13 0] -eo?^, 12 2 5 tCi^^ili-t ■? IC, r- h 
*g^Sl4b (6 0 Onmff) iJiU^r- hWffi? b (2 20 

0 Onm) =Sr3gfiS:i--&7t*i>»C, J: S i O2 iJ i 

h 3 5±U^5i:S i02Bll4ai3j:lfCrBl7a** 
iJii;^:^S*S i02Ml4a..Crim7a ^:Bft*LT 

m2 oiz^^ti^t^mm^^WMi-ir^^fz. ^h\z^<r> 
y- Y "^m-m ihnx xfv- y i^^m 1 4 b ^ -7 * 

m^f~y^m^l.tZo ^ri5. ^mm4 O^^CiJtt^T 
aC*i?-<^N i h';5'^'>^tcjt=r-t-at!l'^(S#t)2 30 
%X'$3^fZc tfz. T a CcO-tt^KSfeliS. 9 3eVf* 

10 1 3 1] io^Ptffi^^j®*?-»cov^t:^ifeCT6t 
mamhiifzo 

[0 13 2] iOfle, |IJSt^6~9iCi5V»T, Mo-T 

1 N, C r - L a Be ^(Om^ <DUn<om.^-^r-mWz 

[0133] « 

(IC) , >fKh7>v;^^ (TFT) ^l- i^liiS!)** 

»^ w :»cMffl'fl;3S< pj ^ ?^ EfcSS^ iJf.*^=- ^ Met -r -5 w 
[0134] »SL<Ji, 
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[0135] ? t> u»t L < li, l;1:4t*^oti^<^2F 
[0 13 6] tfz^mmizi*)^mmiB^i-i>i3^x' 

[0 13 7] I^Mmizx:i>m^. $ c> lc«mi4*t**<^fe 
[0 13 81 3^£W^^tC<toT?&|ifcS«r?g^1- 

[0 13 9] $f>tc, «:mtt*t**<^;e^s-«j55Ei-*jiE5- 

fzlt>, i^mm.&U<0:^n<DJ:.-y^^> \'i,ZX*)m^iZ1^ 

tc, :i-y^>iri]ax^iifzm^izmm.i±^^(oi&^^m 
^j:\'->L^iiiLfzm^'i:^-i.znm^s.<Mm.-ri>z tm^ 

X^i><OX^ {Smff-r-IEHj-ETtl^i^-^, ^J^LTlSSV^&ai 
[0 14 0] -g-LT, J^I««S*#g«rSt.tCSSii*!!:31-|--£> 

>trxm%%.^M-^J&i^-fi>mz. ■}r 5 A y > 

^mWL-ti>^%(r)Mm(om.^m.m\z^^^<r>x. jSv^m 

^ ®fi!t-t * i 1 3j*-C § -S, o 
[lll®<^ffl#^cgi§g] 

[ml :$:5£?^Oi=&PSffim^i^^?-<0-W=Sr^-rgB^l!2: 

[[12] in 1 co?^Pi:ffim?-i^.*^«Migx?is-^i^-r»f® 
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im5] mi <^<^m^n.^Mm^<Dm^j:mimirm^ 

IEITS)&o 

in 6 1 mi <ommm^mM'¥-<Dwimj:mimtmM 

[EI 71 mi <0i^fM®M.7-'Mm=?-<0^<f' ~->i^'<o-m 

in 9] mi<ot^mmm.iFm^'¥-(onmmt:mi&:miizx 
ini 0] :^^mizi3if;i>i^mmm=f-mmj-(ommi^ 
ini 1] m 0 (oi^^mm^^'ii^.m'f-omi^T.mi^-r 
imi 2] mi 0 <D)^mmn=^■•Mm'f■<o^^J:mi^■t 
imi 4) mi 0 (oi^mmm.=?-mm^<om^i:mi:^-r 
imi 5] mi 0 oi^m^'^'f-mm'Ftommjimim-t 
' [mi 6] mi ooi^m^^'i-mm^ri'^ ff)—Mim 

[mi 7] :^^mizm^^^0-yt7s/^y if V > iri^mn— 
mi^-tmv&m&mx^Zo 30 

u >irmmi<o—mt:Wi-tu^mjiSLmx$)i>o 

imi 9J 3f:5£?^twi3it*JtPt®S;?-ig^^o&t>icffe 

[m2 11 m2 0 (o^mmn.'FMm^<om^j:m'i:mi- 
^wmx^i>o 

[m2 2] m2 oo^^Pt«Em?•^f.^^•os^I?I^5^■f 
[02 31 SI2 0<D^^P^gm^?llK^OS^SXS^r^i- 
[m2 4l 02 0O^P#®m?-jf.^^=-OS!dSXg«r5^-r * 
[02] 
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mmmx^z>o 
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